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(54) Switch apparatus for steering wheel 

(57) The switch apparatus for the steering wheel 
according to the present invention is constructed such 
that a switch body section (7) is mounted within a pad 
section (3) of a steering wheel (10), an operating sec- 
tion (9) for driving the switch body section is caused to 
protrude outwardly of the pad section (3), and it is made 
possible to operate the operating section (9) from two 
directions in such a manner that the same switch signal 
can be outputted in the operation from either direction. 
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Description 

BACKGROUND OF THE INVENTION 

1. Detailed Description of the Invention 

[0001] The present invention relates to a switch 
apparatus for a steering wheel, and more particularly to 
a switch apparatus for a steering wheel for switching an 
electrical apparatus or the like to be used for an auto- 
mobile. 

2. Description of the Prior Art 

[0002] With reference to the drawings, the descrip- 
tion will be made of a conventional switch apparatus for 
a steering wheel. 

[0003] Fig. 5 is a plan view showing the conven- 
tional switch apparatus for the steering wheel, and Fig. 
6 is a partial enlarged sectional view taken on line 6-6 of 
Fig. 5. 

[0004] As shown in Figs. 5 and 6, a steering wheel 
10 is generally constructed of: a substantially annular 
ring section 1 ; a pad section 3 disposed in the central 
portion of the ring section 1 ; and a spoke section 2 for 
connecting the ring section 1 to the pad section 3. 
[0005] This steering wheel 10 is rotatively con- 
nected to a vehicle body through a steering shaft (not 
shown). 

[0006] In other words, the vehicle body is capable of 
being turned to the right or the left by operating the 
steering wheel 1 0. 

[0007] On the surface of the pad section 3, a plural- 
ity of (for example, two) recesses 3a are provided near 
the ring section 1 . On the bottom wall of the recess 3a, 
there is provided a rectangular hole 3b respectively. 
These holes 3b are provided at positions respectively 
where they are axial symmetrical about the center line 
of the steering wheel 10. 

[0008] Within the pad section 3, a switch apparatus 
4 having an operating section 4a is disposed by appro- 
priate means in a state connected to a printed circuit 
board 5. At this time, the operating section 4a of the 
switch apparatus 4 is disposed such that it protrudes 
from the hole 3b of the recess 3a outwardly and that the 
top surface of the operating section 4a is substantially 
flush with that of the pad section 3. 
[0009] This switch apparatus 4 is constructed such 
that when the operating section 4a is depressed (in a 
direction indicated by an arrow G), the switch apparatus 
4 is turned ON, and when the depression of the operat- 
ing section 4a is stopped, the operating section 4a auto- 
matically returns to the original position to turn OFF. 
[0010] Next, the description will be made of an 
operation of the switch apparatus for the steering wheel. 
[0011] First, when an operator (for example, driver 
of the vehicle) depresses the operating section 4a of the 
switch apparatus 4 with, for example, his or her thumb 



with the ring section 1 of the steering wheel 10 grasped 
by hands, the switch apparatus 4 is turned ON, and 
when the depression of the operating section 4a with 
the thumb is stopped, it is turned OFF. 

5 [001 2] By such an operation, the switch apparatus 4 
is turned ON or OFF, and for example, selected station 
for a radio receiver, setting of auto-cruising, muting of an 
acoustic apparatus and the like can be switched. 
[0013] In the conventional switch apparatus for the 

10 steering wheel, however, since the ON-OFF operation 
of the switch apparatus 4 is performed only by depress- 
ing the operating section 4a, the switch apparatus 4 is to 
be operated by the thumb in a state in which the ring 
section 1 is grasped by hands, and accordingly, there is 

15 no degree of freedom, but there arises demand to 
increase the degree of freedom in view of operation. 

SUMMARY OF THE INVENTION 

20 [001 4] In view of the foregoing, a principal object of 
the present invention is to provide a switch apparatus for 
the steering wheel having a degree of freedom in view 
of operation of the switch apparatus and easy to oper- 
ate. 

25 [0015] The switch apparatus for the steering wheel 
according to the present invention is constructed such 
that a switch body section is mounted onto a steering 
wheel having a ring section, a pad section and a spoke 
section, an operating section for driving the switch body 

30 section is caused to protrude into space surrounded by 
the ring section, the pad section and the spoke section 
of the steering wheel, and it is made possible to operate 
the operating section from two directions, in such a 
manner that the same switch signal can be outputted in 

35 the operation from either direction. 

[0016] The switch apparatus for the steering wheel 
according to the present invention is constructed such 
that a first end section of the operating section is caused 
to protrude into a space section between the ring sec- 

40 tion and the pad section of the steering wheel in such a 
manner that the first end section can be operated by fin- 
gers with the ring section grasped by hands. 
[0017] The switch apparatus for the steering wheel 
according to the present invention is constructed such 

45 that a switch body section is mounted within the pad 
section of the steering wheel, an operating section for 
driving the switch body section is caused to protrude 
outwardly of the pad section, and it is made possible to 
operate the operating section from two directions in 

so such a manner that the same switch signal can be out- 
putted in the operation from either direction. 
[0018] The switch apparatus for the steering wheel 
according to the present invention is constructed such 
that a switch body section is mounted within the spoke 

55 section of the steering wheel, an operating section for 
driving the switch body section is caused to protrude 
outwardly of the spoke section, and it is made possible 
to operate the operating section from two directions in 



2 



3 



EP1 065104 A2 



4 



such a manner that the same switch signal can be out- 
putted in the operation from either direction. 
[0019] The switch apparatus for the steering wheel 
according to the present invention is constructed such 
that a first end section of the operating section is caused 5 
to protrude into a space section between the ring sec- 
tion and the spoke section of the steering wheel in such 
a manner that the first end section can be operated by 
fingers with the ring section grasped by hands. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Fig. 1 is a plan view showing a switch apparatus for 15 
a steering wheel according to an embodiment of 
the present invention; 

Fig. 2 is a partial enlarged sectional view taken on 
line 2-2 of Fig. 1 ; 

Fig. 3 is a partial perspective view showing the 20 
switch apparatus for the steering wheel according 
to the embodiment of the present invention; 
Fig. 4 is a partial enlarged perspective view show- 
ing a switch apparatus for a steering wheel accord- 
ing to a second embodiment of the present 25 
invention; 

Fig. 5 is a plan view showing a conventional switch 
apparatus for a steering wheel; and 
Fig. 6 is a partial enlarged sectional view taken on 
line 6-6 of Fig. 5. 30 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiments of the Invention] 35 

[0021] Hereinafter, with reference to the drawings, 
the description will be made of a switch apparatus of a 
steering wheel according to the present invention. 
[0022] Fig. 1 is a plan view showing a switch appa- 40 
ratus for a steering wheel according to an embodiment 
of the present invention, Fig. 2 is a partial enlarged sec- 
tional view taken on line 2-2 of Fig. 1 and Fig. 3 is a par- 
tial perspective view showing the switch apparatus for 
the steering wheel according to the embodiment of the 45 
present invention. 

[0023] In this respect, sections identical to those in 
the conventional switch apparatus for the steering 
wheel are designated by the identical reference numer- 
als, so 
[0024] As shown in Figs. 1 to 3, a steering wheel 10 
is generally constructed of: a substantially annular ring 
section 1 ; a pad section 3 disposed in the central por- 
tion of the ring section 1 ; and a spoke section 2 for con- 
necting the ring section 1 to the pad section 3. Also, the 55 
steering wheel 10 is provided with: a plurality of (for 
example, four) space sections 15, the circumference of 
which is surrounded by the ring section 1, the spoke 



section 2 and the pad section 3. 
[0025] This steering wheel 10 is rotatively con- 
nected to a vehicle body through a steering shaft (not 
shown). 

[0026] In other words, the vehicle body is capable of 
being turned to the right or the left by operating the 
steering wheel 10. 

[0027] The pad section 3 has also a switch appara- 
tus 6 housed and mounted on the side of the inner sur- 
face of the pad section 3. 

[0028] A description will be made of the switch 
apparatus 6. 

[0029] The switch apparatus 6 is provided with: a 
switch body section 7 such as a microswitch element; a 
lever section 8 for bringing a movable contact (not 
shown) and a stationary contact (not shown) within the 
switch body section 7 into and out of contact with each 
other; and an operating section 9 for driving the lever 
section 8. 

[0030] The switch body section 7 has: a substan- 
tially box-shaped enclosure section 7a obtained by fab- 
rication; a drive section 7b protruding from the 
enclosure section 7a outwardly; and a movable contact 
(not shown) to be driven by the drive section 7b, dis- 
posed within the enclosure section 7a. Also, a.station- 
ary contact (not shown) opposed to the movable contact 
(not shown), for being brought into and out of contact 
with the movable contact is disposed within the enclo- 
sure section 7a, and there are provided terminals (not 
shown) connected to the movable contact and the sta- 
tionary contact. 

[0031] The lever section 8 is made of a metallic flat 
plate, is obtained by bending and cutting off, and is pro- 
vided with: a U-shaped holding section 8a equipped 
with a rectangular proximal section 8d and a pair of arm 
sections 8e; and an actuating section 8c extendedly 
provided from the proximal section 8d of the holding 
section 8a on the same plane outwardly. In the central 
portion of the actuating section 8c, there is provided a 
curved-surface section 8b bent on the arm section 8e 
side. Also, the arm section 8e of the holding section 8a 
is rockably engaged with the side wall of the enclosure 
section 7a of the switch body section 7 by appropriate 
means (for example, screws or caulking), and in this 
state, one surface (rear surface) of the actuating section 
8c abuts upon the drive section 7b. 
[0032] For this reason, the rocking of the lever sec- 
tion 8 drives the drive section 7b back and forth to 
thereby cause the movable contact and the stationary 
contact to be brought into and out of contact with each 
other. 

[0033] The operating section 9 has a substantially 
flat plate shape having a predetermined slightly thicker 
thickness dimension, made of synthetic resin material, 
obtained by fabrication, and is provided with: a first end 
section 9a provided at one end section for operating in 
two directions (pushing and pulling); a curved surface- 
shaped second end section 9b provided at the other 
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end section; and a pair of circular, recesses 9c provided 
on the opposed sides 9d near the second end section 
9b. 

[0034] As shown in Fig. 3, a holding member 1 1 is 
made of a metallic flat plate, is obtained by bending and 
cutting off, and is provided with: a substantially flat 
plate-shaped substrate section 11a; a pair of first arm 
sections 11b provided to be orthogonal to one end sec- 
tion of the substrate section 1 1 a; and one second arm 
section 11c provided at the other end section in the 
same direction as the first arm sections 11b. The first 
arm section 1 1 b is formed with a pair of opposed circu- 
lar holes 1 1 d, and the second arm section 1 1c is formed 
with a circular mounting hole 1 1e. 
[0035] A cylindrical column-shaped engaging pins 
12 are inserted into the pair of holes lid of the holding 
member 1 1 , and one end section of the engaging pin 12 
is disposed within a recess 9c of the operating section 
9. In this manner, the operating section 9 is held 
between the pair of first arm sections 11b with the 
engaging pins 12 and is rockably held by the holding 
member 1 1 . An enclosure section 7a of the switch body 
section 7 is mounted to a mounting hole 1 1e of the sec- 
ond arm section 11c of the holding member 11 by 
appropriate means such as a screw 13. The switch 
body section 7 is mounted to the second arm section 
11c, and at this time, is disposed close to the substrate 
section 1 1 a with the other surface of the lever section 8 
facing the first arm section 11b side. 
[0036] Also, in this state, the curved surface section 
8b of the lever section 8 and the second end section 9b 
of the operating section 9 are disposed close to each 
other, or to abut upon or oppose to each other. 
[0037] The holding member 1 1 is housed and dis- 
posed on the side of the inner surface of the pad section 
3 of the steering wheel 10, and is mounted to the pad 
section 3 by appropriate means (such as screwing). 
[0038] The first end section 9a of the operating sec- 
tion 9 is disposed so as to protrude into the space sec- 
tion 15 (See Fig. 1) surrounded by the ring section 1, the 
spoke section 2 and the pad section 3. At this time, this 
space section 15 is space sections 15 on the lateral 
sides which, when the driver grasps the ring section 1 
for operation, he or she puts the hands on (grasps) most 
frequently, and space sections 15 which are provided to 
oppose to each other in positions axial-symmetrical with 
respect to the ring section 1. 

[0039] Next, a description will be made of an opera- 
tion of the switch apparatus for the steering wheel. 
[0040] First, when pushing pressure (force in a 
direction indicated by an arrow A) is applied to the first 
end section 9a of the operating section 9 protruding into 
the space section 15 surrounded by the ring section 1 
and the pad section 3 of the steering wheel 10, the first 
end section 9a for pushing and pulling is pressed down 
with each engaging pin 12 inserted into the pair of 
recesses 9c of the operating section 9 as a support. On 
the other hand, the second end section 9b of the oper- 



ating section 9 is pressed up, and when this second end 
section 9b is pressed up, the second end section 9b 
abuts upon one end section (upper side) of the curved 
surface section 8b of the lever section 8 to thereby press 
5 the lever section 8 on the switch body section 7 side. 
[0041] The lever section 8 thus pressed drives the 
drive section 7b of the switch body section 7 so that the 
movable contact comes into contact with the stationary 
contact to turn ON the switch. When the pressing pres- 
to sure to the first end section 9a is released from this 
state, a return force (automatic returning force) of the 
drive section 7b presses back the lever section 8 so that 
the second end section 9b is driven along the curved 
surface section 8b, and the first end section 9a operates 
15 to return to the original position in sequence reverse to 
the foregoing. 

[0042] Next, when pulling pressure (force in a direc- 
tion indicated by an arrow B) is applied to the first end 
section 9a, the first end section 9a of the operating sec- 

20 tion 9 is pulled up with each engaging pin 12 as the sup- 
port. On the other hand, the second end section 9b of 
the operating section 9 is pressed down, and when the 
second end section 9b is pressed down, the second end 
section 9b abuts upon the other end (lower side) of the 

25 curved surface section 8b of the lever section 8 to 
thereby press the lever section 8 on the switch body 
section 7 side. Thereafter, the switch apparatus oper- 
ates in the same manner as described above, and the 
switch is turned ON. When the pulling pressure of the 

30 first end section 9a is released from this state, the return 
force (automatic returning force) of the drive section 7b 
presses back the lever section 8, and the first end sec- 
tion 9a operates to return to the original position in 
sequence reverse to the foregoing. 

35 [0043] Next, with reference to the drawings, a 
description will be made of the switch apparatus for the 
steering wheel according to the second embodiment of 
the present invention. 

[0044] Fig. 4 is a partial enlarged perspective view 
40 showing the switch apparatus for the steering wheel 
according to the second embodiment of the present 
invention. 

[0045] As shown in Fig. 4, this switch apparatus 20 
is generally constructed by: a pair of switch body sec- 

45 tions 21 and 21 ; a printed circuit board 22 to which the 
switch body section 21 is connected; a holding member 
23 for holding the printed circuit board 22; and an oper- 
ating section 24 for operating the pair of switch body 
sections 21 and 21. 

so [0046] The switch body section 21 has: a substan- 
tially box-shaped enclosure section 21a obtained by 
fabrication; a drive section 21b for protruding from the 
enclosure section 21a outwardly; and a movable con- 
tact (not shown) to be driven by the drive section 21 b, 

55 disposed within the enclosure section 21 a. Also, there is 
disposed, within the enclosure section 21 a, a stationary 
contact (not shown) which opposes to the movable con- 
tact (not shown) and is brought into and out of contact 
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with the movable contact. In addition, on the bottom wall 
of the enclosure section 21a, there are disposed termi- 
nals (not shown) connected to the movable and station- 
ary contacts respectively. 

[0047] The printed circuit board 22 is flat plate- 
shaped, has a predetermined circuit pattern (not 
shown) formed on at least one surface thereof, this cir- 
cuit pattern and terminals of the switch body section 21 
are connected by, for example, soldering, and the switch 
body section 21 is disposed on the printed circuit board 
22. Each terminal of the pair of switch body sections 21 
and 21 is connected in parallel. This parallel connection 
enables the same ON-signal to be outputted even when 
either of the switch body sections 21 and 21 is turned 
ON. 

[0048] The holding member 23 is made of metallic 
flat plate material, is obtained by cutting and bending, 
and has: a flat plate-shaped, rectangular proximal sec- 
tion 23a; mutually-opposed first arm sections 23b and 
23b extendedly provided substantially perpendicularly 
from first opposed end surfaces of the proximal section 
23a; and mutually-opposed second arm sections 23f 
extendedly provided from second opposed end sur- 
faces in the same direction as the first arm sections 23b. 
The first arm section 23b is formed with a plurality of (for 
example, four) threaded holes 23c, and the second arm 
section 23f is formed with a circular through-hole 23d. 
The printed circuit board 22 is mounted to the first arm 
section 23b with screws 23e. In this state, the drive sec- 
tions 21b and 21b for the switch body sections 21 and 
21 are disposed to oppose to each other with a prede- 
termined gap interposed therebetween. 
[0049] The operating section 24 is substantially L- 
shaped in entire shape, made of synthetic resin mate- 
rial, obtained by fabrication, and is provided with: a 
proximal section 24a; a first end section 24b to be 
pressed and pulled, provided on one end section of the 
proximal section 24a; a second end section 24c pro- 
vided on the other end section of the proximal section 
24a; and a pair of cylindrical column-shaped protru- 
sions 24e protruding from a side wall 24d of the proxi- 
mal section 24a outwardly. 

[0050] The protrusion 24e of the operating section 
24 is inserted into the through-hole 23d in the second 
arm section 23f, whereby the operating section 24 is 
constructed so as to be able to rock with the protrusion 
24e as the support. In this state, the second end section 
24c is interposed between drive sections 21b and 21b 
for the switch body sections 21 and 21 . 
[0051] The holding member 23 is housed and dis- 
posed on the side of the inner surface of the pad section 
3 of the steering wheel 10, and is mounted to the pad 
section 3 by appropriate means (such as screwing). 
[0052] In this state, the first end section 24b of the 
operating section 24 is disposed so as to protrude into 
the space section 15 surrounded by the ring section 1 , 
the spoke section 2 and the pad section 3. At this time, 
this space section 15 is space sections 15 on the lateral 
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sides which, when the driver grasps the ring section 1 
for operation, he or she puts the hands on (grasp) most 
frequently, and which are provided to oppose to each 
other in positions axial-symmetrical with respect to the 

5 ring section 1 . 

[0053] Next, a description will be made of an opera- 
tion of the switch apparatus for the steering wheel. 
[0054] First, when pushing pressure (force in a 
direction indicated by an arrow C) is applied to the first 

10 end section 24b of the operating section 24 protruding 
into the space section 15 surrounded by the ring section 
1 and the pad section 3 of the steering wheel 10, the 
first end section 24b of the operating section 24 is 
pressed down with the pair of protrusions 24e as a sup- 

15 port. On the other hand, the second end section 24c of 
the operating section 24 is pressed up with the pair of 
protrusions 24e as the support, and when this second 
end section 24c is pressed up, the drive section 21b of 
one (outside the operating section) switch body section 

20 21 is driven (pressed in: a direction indicated by an 
arrow E), and this switch body section 21 is turned ON. 
[0055] Next, when the pushing pressure to the first 
end section 24b is released, the resiliency of the drive 
section 21b automatically returns the second end sec- 

25 tion 24c to the original position, and accordingly, the first 
end section 24b also automatically returns to the origi- 
nal position. At this time, this switch body section 21 is 
turned OFF. 

[0056] When pulling pressure (force in a direction 
30 indicated by an arrow D) is applied to the first end sec- 
tion 24b, the first end section 24b of the operating sec- 
tion 24 is pulled up with the pair of protrusions 24e as 
the support. On the other hand, the second end section 
24c of the operating section 24 is pressed down with the 
35 pair of protrusions 24e as the support, and when the 
second end section 24c is pressed down, the drive sec- 
tion 21b for the other (inside the operating section) 
switch body section 21 is driven (pressed in: in a direc- 
tion indicated an arrow F), and accordingly, the other 
40 switch body section 21 is turned ON. 

[0057] When the pulling pressure of the first end 
section 24b is released, the first end section 24b returns 
to the original position in the reverse sequence in the 
same manner as described above, and accordingly, the 
45 other switch body section 21 is turned OFF. 

[0058] As described above, by the pressing_pr pull- 
ing operation to the first end section 24b of the operat- 
ing section 24, either of the pair of switch body sections 
21 and 21 connected in parallel operates to turn ON in 
so either operation. 

[0059] In this respect, in the above-described first 
and second embodiments, the switch apparatus has 
been disposed In the pad section. However, the present 
invention is not limited thereto, and it is possible to dis- 
ss pose the switch apparatus in the spoke section and to 
protrude the operating section into space surrounded by 
the ring section, the pad section and the spoke section. 
[0060] As described above, the switch apparatus for 
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the steering wheel according to the present invention is 
constructed such that it has an operating section for 
driving the switch apparatus and that the operating sec- 
tion inputs a switch signal by pressing and pulling oper- 
ations. As regards pushing operation or pulling 
operation, the switch apparatus can be operated by any 
movement which the operator (driver) finds easy to 
operate such that the pressing operation is performed 
with the thumb and the pulling operation is performed 
with the forefinger, and therefore, the degree of freedom 
in view of operation is increased and the switch input 
can be performed by an easy operation. 
[0061] Also, since the operation for pressing or pull- 
ing the first end section of the operating section can be 
performed with fingers of hands for grasping the ring 
section, the switch input can be performed without 
releasing his or her hand off the ring section during driv- 
ing, thus further increasing the reliability in the steering 
operation. 

Claims 



104 A2 10 

section grasped by hands. 

5, A switch apparatus for a steering wheel, wherein a 
switch body section is mounted within a spoke sec- 

5 tion of a steering wheel, an operating section for 
driving the switch body section is caused to pro- 
trude outwardly of the spoke section, and said oper- 
ating section is made possible to operate the 
operating section from two directions in such a 

10 manner that the same switch signal can be output- 
ted in the operation from either direction. 

6. A switch apparatus for a steering wheel according 
to Claim 5, wherein a first end section of the operat- 

15 ing section is caused to protrude into a space sec- 
tion between the ring section and the spoke section 
of the steering wheel in such a manner that the first 
end section can be operated by fingers with the ring 
section grasped by hands. 

20 



1. A switch apparatus for a steering wheel, wherein a 
switch body section is mounted onto a steering 
wheel having a ring section, a pad section and a 25 
spoke section, an operating section for driving the 
switch body section is caused to protrude into 
space surrounded by the ring section, the pad sec- 
tion and the spoke section of the steering wheel, 
and said operating section is made possible to 30 
operate the operating section from two directions, 
in such a manner that the same switch signal can 
be outputted in the operation from either direction. 



2. A switch apparatus for a steering wheel according 35 
to Claim 1 , wherein a first end section of the operat- 
ing section is caused to protrude into a space sec- 
tion between the ring section and the pad section of 
the steering wheel in such a manner that the first 
end section can be operated by fingers with the ring aq 
section grasped by hands. 

3. A switch apparatus for a steering wheel, wherein a 
switch body section is mounted within a pad section 

of a steering wheel, an operating section for driving 45 
the switch body section is caused to protrude out- 
wardly of the pad section, and said operating sec- 
tion is made possible to operate the operating 
section from two directions in such a manner that 
the same switch signal can be outputted in the 50 
operation from either direction. 

4. A switch apparatus for a steering wheel according 
to Claim 3, wherein a first end section of the operat- 
ing section is caused to protrude into a space sec- 55 
tion between the ring section and the pad section of 
the steering wheel in such a manner that the first 
end section can be operated by fingers with the ring 
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(54) Switch apparatus for steering wheel 

(57) The switch apparatus for the steering wheel ac- 
cording to the present invention is constructed such that 
a switch body section (7) is mounted within a pad section 
(3) of a steering wheel (1 0), an operating section (9) for 



driving the switch body section is caused to protrude 
outwardly of the pad section (3), and it is made possible 
to operate the operating section (9) from two directions 
in such a manner that the same switch signal can be 
outputted in the operation from either direction. 
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